
Fitting Regression 

Models





Linear Regression models
• Suppose that we wish to develop an empirical model relating the viscosity of  

a polymer to the temperature and the catalyst feed rate. 

• A model that might describe this relationship is 





Estimation of  the Parameters in Linear 

Regression Models



• To estimate the parameters, we have to solve:



Matrix representation

• Equation 10.7(mentioned in slide 5), may be written in matrix notation as:



Estimate of  β and variance

• To estimate variance, we consider the sum of  square of  residuals as:

• It can be shown the sum of  square can be written as :

•



• The method of  least squares produces an unbiased estimator of  the 

parameter β in the linear regression model. 

• By unbiased we mean:







































Hypothesis Testing in Multiple Regression: Test 

for Significance of  Regression 







• Table 10.4 (Present in slide 18) shows some of  the output from Minitab for 

the viscosity regression model in Example 10.1. 

• The upper portion in this display is the analysis of  variance for the model. 

The test of  significance of  regression in this example involves the 

hypotheses:
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Tests on Individual Regression Coefficients and 

Groups of  Coefficients





• Consider the following model:

• It can be mathematically expressed as:









Confidence Intervals on the Individual 

Regression Coefficients 





Prediction of  New Response Observations



• The prediction interval in Equation 10.42 has many useful applications. 

• One of  these is in confirmation experiments following a factorial or fractional 
factorial experiment. In a confirmation experiment, we are usually testing the model 
developed from the original experiment to determine if  our interpretation was 
correct. 

• Often we will do this by using the model to predict the response at some point of  
interest in the design space and then comparing the predicted response with an 
actual observation obtained by conducting another trial at that point.

• A useful measure of  confirmation is to see if  the new observation falls inside the 
prediction interval on the response at that point.


